: Summary of the taxonomical classification of the phyla Proteobacteria to order level (0.7 confidence at class level) in the different samples (S1-S4). The suffixes s and d refer to surface and subsurface sediments respectively. The percentages of reads at order level are calculated respectively to the total reads of that class per sample. When all the reads in an order were classified to the same family, this has also been specified in brackets.
% of reads S1s S1d S2s S2d S3s S3d S4s S4d Class
Order ( Rhizobiales  34  34  36  35  23  44  17  42  Rhodobacterales  21  23  27  29  50  38  72  44  Rhodospirillales  16  15  14  14  12  9  4  7  Rickettsiales  1  1  1  0  0  0  0  0  Sneathiellales  0  0  0  0  0  0  0  0  Sphingomonadales  21  20  17  18  11  8  6  5  Not classified  0  0  0  0  0  0  0  0  Total  100 100 100 100 100 100 100 100  Betaproteobacteria  Burkholderiales  39  36  35  35  38  27  25  31  Gallionellales  4  3  4  4  1  2  1  0  Hydrogenophilales  5  3  6  6  2  27  1  34  Methylophilales  13  14  18  16  29  12  52  8  Neisseriales  4  5  5  5  5  3  4  4  Nitrosomonadales  16  17  16  17  14  19  14  14  Rhodocyclales  19  22  14  16  11  10  3  9  Not classified  1  1  1  1  0  0  0  0  Total  100 100 100 100 100 100 100 100  Gammaproteobacteria  Aeromonadales  1  0  1  1  1  0  0  0  Alteromonadales  11  10  10  10  11  5  10  2 Chromatiales  6  6  7  7  6  10  5  5  Enterobacteriales  0  0  0  0  1  0  0  0  Gammaproteobacteria_incertae_sedis  54  52  59  59  64  43  77  83  Legionellales  2  2  1  1  0  0  0  0  Methylococcales  2  2  2  2  1  1  0  1  Oceanospirillales  4  3  3  3  5  2  1  1  Pseudomonadales  3  4  2  2  2  0  1  0  Thiotrichales  1  0  0  0  0  30  2  0  Vibrionales  0  0  0  0  0  0  0  0  Xanthomonadales  14  18  10  12  4  7  3  9  Not classified  3  2  4  3  3  1  1  0  Total  100 100 100 100 100 100 100 100  Deltaproteobacteria  Bdellovibrionales  4  1  3  2  4  0  1  0  Desulfarculales  0  0  0  0  0  1  0  1  Desulfobacterales  22  15  30  27  38  74  46  75  Desulfovibrionales  0  1  1  1  1  0  0  0  Desulfuromonadales  39  55  33  36  32  11  44  19  Myxococcales  23  20  18  20  17  6  7  3  Syntrophobacterales  12  8  14  14  8  7  2  2  Syntrophorhabdaceae  0  0  1  1  0  0  0  0  Not classified  0  0  0  0  0  0  0  0  Total 100 100 100 100 100 100 100 100 Epsilonproteobacteria Campylobacterales (Campylobacteraceae) 100 100 100 100 100 100 100 100 
Diversity Data
In this study "Hill numbers" (Hill, 1973) were used to analyse bacterial diversity. Hill numbers (Dq)
were proposed as a unified family of diversity indices that compensate for the disproportionate impact of rare taxa by weighting taxa based on abundance (Hill, 1973; Jost, 2006 Jost, , 2007 . As a result,
Dq are more suitable for working with the large datasets produced by amplicon sequencing technologies than traditional diversity measures (Kang et al., 2016) . The basic expression for the Hill numbers (Dq) is represented in Equation 1.
Where S is the total number of species (OTUs in this study) and pi is the proportion of individuals belonging to the i th species in the dataset. The parameter q, is the "order of the diversity measure" and determines how the abundance is weighted. By increasing the index q the diversity measurement places progressively more weight on the more abundant OTUs within a population. The unweighted Hill number, D0, is exactly equivalent to the species richness. D1 is a measure of the number of common species and is equivalent to the exponential of Shannon entropy. D2 is a measure of the number of dominant species and is equivalent to the inverse of Simpson concentration (Hill, 1973; Jost, 2006 Jost, , 2007 . The conversion of traditional diversity indices to Dq of different order is presented in Supplementary Table 6 . Complete information about the diversity results in this study is presented in Supplementary Table 7 . 
⁄ Hills numbers represent measures of a number of species, the effective number of species, i.e."the number of equally abundant species that would be needed to give the same value of a diversity measure" (Chao et al., 2014, p.46) . They are symbolised by Dq (Eq 1). The sum in Equation 1 is symbolised in Jost (2007) by q λ, and it is the key of these calculations:
So Equation 1 will look like: (Whittaker, 1972) , alpha, beta and gamma diversities are related like so:
For the alpha component of any diversity index (D α ):
wj is the statistical weight of community j (number of individuals (valid reads) in the community j (sample j) divided by the total number of reads in the region). Therefore, the alpha diversity measurement of order q (Dq
That expression is undefined at q=1, but the limit exists as q approaches 1 (lim
→1
) being the exponential of alpha Shannon entropy:
When different communities (samples in our case) are considered, D1 α is not the average of the diversity indices of the individual communities. We must average the basics sums ( q λ) (Eq. 1) of the individual communities and then calculate the diversity index of that average (*D1 α ) (Jost, 2007) . So community weights are considered in this calculation. For our samples:
Regional diversity measurement of order 1 (D1 γ ) of all the pooled samples equals:
Then we can calculate the beta diversity (D1 β ) which is the measurement of the relative change in species composition between locations or communities by using Equation 4:
D 1 β = 934/438 = 2.13 D1 β has been described as the number of distinct communities or samples in the region (Jost, 2007) .
This measurement can be converted into MacArthur's (1965) homogeneity measure (Equation 9).
This ratio answers the question of "what proportion of total diversity is found within the averaged community or sample?" (Jost, 2007) . According to this homogeneity measure, 47% of the total diversity is found in the average community. Figure 2) have been calculated for the full raw dataset, without replacement (reads are picked at random and a given read can only be picked once and results are averaged over multiple trials; here 8 iterations). TACs cannot be calculated from the dataset after removal of artefacts due to the way the sequence analysis pipeline operates. Therefore the dataset used to calculate the TAC contained the unfiltered-reads pool from the eight samples used, i.e. reads from before quality checks were applied in the sequence analysis pipeline. Some of the reads that were clustered into the OTUs generated were later removed from the diversity analysis (e.g. OTUs identified as Archaea and OTUs which were not classified to the Bacteria phylum level with a confidence >0.7).
TAC for the regional OTUs richness shows that D0  varies by less than 0.1 once >60% of the dataset is subsampled. However, this does not mean that more "rare" taxa would not be found when the sequencing densities were higher.
TAC for common and dominant OTUs show that both D1  and D2  vary by less than 0.1% once 20% of the dataset is subsampled. Further, because these metrics characterise the number of common and dominant OTUs it is inconceivable that the values calculated would be any different if deeper sequencing had been undertaken.
Figure 2:
Taxa accumulation curves for the unfiltered regional dataset subsampled without replacement (average of 8 replications) indicating that D1  and D2  converge very rapidly, and D0  converges when >60% of the dataset is subsampled. The unfiltered dataset contains OTUs later removed from the diversity analysis, such as OTUs identified as archaea and OTUs which were not classified to the Bacteria phylum level with a confidence > 0.7. In the diversity analysis, taxa represented unique OTUs at 97% similarity cutoff.
Supplement 5 Bray-Curtis dissimilarity Matrix
To obtain the matrix we used the package "vegan" (Oksanen et al., 2013) . First we import the data of the bacterial community (relative abundance data):
>community_data <-read.csv("relativeabundancetable.csv",row.names = 1,
check.names = FALSE)
Then we can obtain the matrix by applying the following command:
>vegdist("community_data",method="bray", binary=FALSE, diag=FALSE, upper=FALSE, na.rm=FALSE) 
Supplement 6 Heat map
To obtain the heat map we used the packages "gplots" and "RColorBrewer".
First we import the data of the bacterial community (relative abundance data):
The colours are defined by the colorRampPalette command (example of 5 colours). The intervals are defined as well.
>my_palette<-colorRampPalette(c("antiquewhite3", "skyblue1", "yellowgreen", "sal mon", "red3")
> col_breaks = c(seq(0,0.001,length=100), seq(0.001,0.01,length=100), seq(0.01,0.
1, length=100), seq(0.1,1, length=100), seq(1,100, length=100))
Finally we use the heatmap2 function to create the heat map and we define separately the legend: The heat map is another graphical representation of the similarities and dissimilarities of the bacterial community composition along the salinity gradient. The green and red bands (from 0.01 to >1) are the important ones to look at. We can interpret the grey bands as absence or extremely low abundances. Samples from the inner estuary (S1s, S1d, S2s, and S2d) share the bands with the greatest abundances (right part of the heat map). S3s also shares a similar pattern although the green areas are a modestly more spread than at the inner samples. The S3d shows again the most unalike community composition. It was also the less diverse of the whole set of samples when D1 α and D2 α were applied. The S4s and S4d samples in the Heat map vary slightly from the rest of the samples (see some green bars that are not seen in other samples), which may indicate the differences in the bacterial community composition in the outer most estuary. 
Supplement 7 BIOENV test
We use the function bioenv. The environmental parameters used were the following: Salinity; concentration in porewater of nitrate, ammonium, sulfate, Fe 2+ and Mn 2+ ; 0.5 N HCl extractable This was the output solution of the BIOENV, in which we can see that the ammonium and sulfate concentrations in porewater were the environmental parameters with the best correlation (0.94) with the bacterial community data. However, the third option included ammonium, salinity, and acid 
Supplement 8 Statistical tests
Non-parametric multivariate analysis of variance (PERMANOVA) (Anderson, 2001 ) was used to assess the similarity in the microbial abundance among samples. The test was performed with the function adonis in R.
-To test if there are differences in the composition of the bacterial communities (OTUs relative abundance) in samples from different depths (permutations constrained within sites). The null hypothesis was true, there were no significant differences in the bacterial community composition in samples from different depths (p>0.05).
> adonis_depth <-adonis(community.matrix ~ depth, strata = variables$Site, data = variables, permutations = 999, method = "bray") > adonis_depth
Call:
adonis(formula = community.matrix ~ depth, data = variables, permutations = 999, method = "bray", strata = variables$Site) i.e. inner/middle/outer) and the results were consistent. All the PERMANOVA tests indicated that there were significant differences in the bacterial community composition in samples from different sites (or zones of the estuary) (p<0.05). 
